RAYTHEON 



700 PROGRAMMING SYSTEMS 



MP FLOATING LOAD 



OUALITY SOFTWARE 



DATE: February 1968 

ID CODE: BPV 

DRAWING: 391075 

LABEL: FLD 

AUTHOR: STVL 

SOURCE: SYM I Assembly Language 

OBJECT: Relocatable 



PURPOSE 

To load into the software registers MNT1, MNT2, MNT3, a mid- 
precision floating point number set in three consecutive words of 
memory. 

USAGE 



Calling Sequence 


L-1 


SMB 


FLD 


L 


JSX 


FLD 


L+l 


D 


FARG 


L+2 


return 





The routine will return to L+2 with the contents of MNT2 in the hard- 
ware accumulator. 

Argument Description 

FARG is the first of three consecutive words of memory containing a 
floating point number. The first will be an exponent; the remaining 
two will be a normalized two-word mantissa. 

Storage Requirements 

Four words of common storage: RET1, MNT1, MNT2, MNT3. 
METHOD 
Indexed loads and direct stores constitute the entire logic. 



BPV - Continued 



RESTRICTIONS 



Entries 



FLD 

Other Routines 

None. 

External Constants 

None. 

Space Used 

10 words 

Timing 

19 cycles. 
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ID Code 



391075 (Revision B) 
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700 PROGRAMMING SYSTEMS 



MP FLOATING STORE 



QUALITY SOFTWARE 

DATE: February 1968 

ID CODE: BPW 

DRAWING: 391077 (Rev B) 

LABEL: FST 

AUTHOR: STVL 

SOURCE: SYM I Assembly Language 

OBJECT: Relocatable 



PURPOSE 

To store into three consecutive words of memory a mid precision floating 
point number set in the software registers MNT1, MNT2, MNT3. 

USAGE 



Calling Sequence 

L-l SMB FST 

L JSX FST 

L+l D FARG 

L+2 return 

The routine will return to L+2 with the contents of MNT2 in the hard- 
ware accumulator. 

Argument description 

FARG is the first of three consecutive words of memory. The first 
will be an exponent; the remaining two will be a Double Precision 
Normalized word. 

Storage Requirements 

Four words of common storage: RET1, MNT1, MNT2, MNT3. 

METHOD 



Direct loads and indexed stores constitute the entire logic. 



BPW - Continued 



RESTRICTIONS 



Entries 



FST 



Other Routines 



None. 

External Constants 

None. 

Space Used 

10 words. 

Timing 

19 cycles. 
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Drawing No. 

391077 (Revision B) 



ID Code 



BPW 
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700 PROGRAMMING SYSTEMS 



CONVERT FIXED POINT TO MP FLOAT 



QUALITY SOFTWARE 

DATE: December 1968 

ID CODE: BRF 

DRAWING: 391094 (Rev C) 

LABEL: FLT, FLT2 

AUTHOR: JACQ 

SOURCE: SYM I Assembly Language 

OBJECT: Relocatable in Block "MATH" 



PURPOSE 

This subroutine converts data given in the single or double precision 
fixed point formats to a normalized mid precision floating point number. 
The result is stored in the software register MNT1, MNT2, MNT3. 

USAGE 



Scale Factor 



The binary point in a fixed point number is normally considered to be 
between bits and 1, i. e. , immediately in front of the first magnitude 
bit. The use of an algebraic integer N as a scale factor permits to 
shift the point N bit positions from it normal location, either to the right 
if the factor is positive, or to the left if it is negative. That is equivalent 



N 



prior to conversion, but 



to multiplying the fixed point number by 2 
without altering the number. 

Calling Sequences 

FLT refers to a single precision fixed point number. FLT2 refers to a 
double precision fixed point number. The calling sequence is as follows: 

L-l SMB FLT (or FLT2) 

L JSX FLT (or FLT2) 

L+l DATA ARG 

L+2 DATA N + X'8000' 

L+3 Return 

N 
Where ARG is the address of the fixed point number, and 2 is the scale. 



391094C 



BRF - Continued 



Page 2 



To convert from an unsealed integer, the scale factor N = 15 (FLT) or 
N = 30 (FLT2) need not be given: 

L-l SMB FLT (or FLT2) 

JSX FLT (or FLT2) 

DATA ARG + X'8000 1 

Using the standard subroutine calls available with SYM I and SYM II is 
more convenient: 



SYM I 

SMB 
JSX 



FLT (or FLT 2) 

FLT (or FLT2), ARG,N 



SYM II 



FLT (or FLT2) ARG, N 



or: 



or: 



SMB 
JSX 



FLT (or FLT2) 
FLT (or FLT2),ARG 



FLT (or FLT 2) ARG 



METHOD 

The argument is normalized, i. e. , shifted so that its most significant 
bit is brought into bit 1 of the higher word of the mantissa. In the 
process the exponent is decremented by 1 for each bit shifted, from an 
initial value equal to the scale factor plus the bias of the exponent. 
Exponent and mantissa are stored in the software registers MNT1, 
MNT2, MNT3. 

A zero argument yields three zero words. 

A negative argument with a magnitude equal to an integer power of two 
is given the unnormalized mantissa: X'COOO',0. 

ACCURACY 



Not applicable. 
RESTRICTIONS 
Scale Factor N 
-129 <: N<128 



391094C 



BRF - Continued Page 3 



Entries 



FLT, FLT2 

Loading 

This subroutine locally references storage words and constants located 
in the "MATH POOL" module, and must therefore be loaded in the same 
2k block as the pool. 

Other Routines 

FNRM 

Space Used 

29 words 

Timing (in machine cycles) 

FLT FLT2 

Minimum 41 42 

Maximum 161 180 

Average 116 127 
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700 PROGRAMMING SYSTEMS 



CONVERT MP FLOAT TO DP FIX 



QUALITY SOFTWARE 



DATE: 

ID CODE: 

DRAWING: 

LABEL: 

AUTHOR: 

SOURCE: 

OBJECT: 



December 1968 

BYY 

392338 

FIX 2 

J ACQ 

SYM I Assembly Language 

Relocatable in Block "MATH" 



PURPOSE 

This subroutine converts data from the mid precision floating point format 
to the double precision fixed point format. The latter consists in two 
consecutive words in two's complement form, where in the first word bit 
is reserved to the sign and bits 1-15 are the most significant half, while 
in the second word bit is always zero and bits 1-15 are the least 
significant half. 

The binary point is normally located between bits and 1 of the most 
significant word. However, the use of a binary scale, extrinsic to the 
format, permits to consider the point to the left or right of its normal 
location. 

A fixed point number can be considered as an integer by shifting the binary 
point to the right of the least significant bit. 

USAGE 



Scale Factor 



The use of an algebraic integer N as a scale factor permits to shift the 
binary point, in the fixed point number, N bit positions from its normal 
location, either to the right if the factor is positive, or to the left if it is 
negative. That is equivalent to scaling the floating point number up 
or down by 2 prior to the conversion, but without upsetting the given 
number. 



BYY - 


Continu 


ed 




Page 


2 


Calling Sequences 








The floating po 


int number to convert 


is set in the software re 


gisters 




MNT1 


, MNT2, 


MNT3, before calling 


the subroutine FIX ? as 


follows: 




L-l 


SMB 


FIX 2 








L 


JSX 


FIX 2 








L+l 


DATA 


STORE 








L+2 


DATA 


N + X'8000' 








L+3 


Return 










Where 


STORE 


N 
is the address of the converted number and 2 


is the 




scale. 












To convert to an unsealed integer, N 


= 30 need not be given: 






L-l 


SMB 


FIX 2 








L 


JSX 


FIX 2 








L+l 


DATA 


STORE + X'8000 1 








L+2 


Return 










Those 


sequences are coded more conveniently with the standard subroutine 


calls available 


in SYM I and SYM II: 










SYM I 




SYM II 








SMB 


FIX 2 


FIX 2 STORE, 


N 






JSX 


FIX2, STORE, N 







or: or: 

SMB FIX2 FIX2 STORE 

JSX FIX2, STORE 

The floating point number set in MNT1, MNT2, MNT3, is not upset by 
the subroutine FIX2. 

METHOD 



xe 

The mantissa Xm of the floating point number, X = Xm .2 , is shifted 

to the right by a number of bit positions S, if S is positive. The shift 
count S is the lesser of N-Xe or 30. A negative mantissa is converted 
to one's complement prior to the shift. The shifted mantissa is restored 
to two's complement and stored as the result. 



BYY - Continued 










Page 3 


A negative shift count S shows 
this case replaced with ± (1-2" 


an overflow condition. 
.30,. 


The result 


is in 


ERROR CONDITIONS 












An overflow conditions occurs 


, and the result 


is 


then 


set to ± (1-2 


.- 30 », 


when the exponent of the floating point number 
factor. 


is 


greater than the 


scale 


ACCURACY 












Not applicable. 












RESTRICTIONS 












Scale Factor N 












-129<^ N<128 













Entry 

FIX2 

Loading 

This subroutine locally references storage words and constants located 
in the "MATH POOL." module, and must therefore be loaded in the same 
2k block as the pool. 

Other Routines 



FAD 

Space Used 

38 words 

Timing ( in machine cycles) 

Minimum 33 
Maximum 105 
Average 98 
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CONVERT MP FLOAT TO SP FIX 



QUALITY SOFTWARE 

DATE: December 1968 

ID CODE: BYZ 

DRAWING: 392339 

LABEL: FIX 

AUTHOR: J ACQ 

SOURCE: SYM I Assembly Language 

OBJECT: Relocatable in Block "MATH" 



PURPOSE 

This subroutine converts data from the mid precision floating point format 
to the single precision fixed point format. A single precision fixed point 
number consists in one word in two's complement form, where bit and 
bits 1-15 are reserved respectively to sign and magnitude. 

The binary point is normally located between bits and 1. However, 
the use of a binary scale, extrinsic to the format, permits to consider 
the point at any position to the left or right of its normal location. 

A fixed point number can be considered as an integer by shifting the 
binary point to the right of the least magnitude bit. 

USAGE 



Scale Factor 

The use of an algebraic integer N as a scale factor permits to shift the 
binary point, in the fixed point number, N bit positions from its normal 
location, either to the right if the factor is positive, or to the left if it is 
negative. -^That is equivalent to scaling the floating point number up or 
down by 2 prior to the conversion, but without upsetting the given 
number. 



Calling Sequences 

The floating point number to convert is set in the software registers, 
MNT1, MNT2, MNT3, before calling the subroutine FIX as follows: 



BYZ - 


Continued Page 2 


L-l 


SMB FIX 


L 


JSX FIX 


L+l 


DATA STORE 


L+2 


DATA N + X'8000' 


L+3 


Return 


Where 


STORE is the address of the converted number and 2N is the 


scale. 




To convert to an unsealed integer, N = 15 need not be given: 


L-l 


SMB FIX 


L 


JSX FIX 


L+l 


DATA STORE + X'8000' 


L+2 


Return 



Those sequences are coded more conveniently with the standard subroutine 
calls available in SYM I and SYM II: 



or: 



SYM I 

SMB 
JSX 



SMB 
JSX 



FIX 

FIX, STORE, N 



FIX 

FIX, STORE 



SYM II 



FIX 



STORE, N 



or 



FIX 



STORE 



The floating point number set in MNT1, MNT2, MNT3, is not upset by 
the subroutine FIX. 

METHOD 



,xe 



The mantissa Xm of the floating point number, X = Xm . 2"", is shifted 
to the right by a number of bit positions S, if S is positive. The shift 
count S is the lesser of N-Xe or 15. A negative mantissa is converted to 
one's complement prior to the shift. The most significant half of the 
shifted mantissa is restored to two's complement and stored as the result. 



A negative shift count S shows an overflow condition, 
this case replaced with ± (1 - 2 "*-*). 



The result is in 
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ERROR CONDITIONS 

-15 

An overflow condition occurs, and the result is then set to ± (1 - 2 ), 

when the exponent of the floating point number is greater than the scale 
factor. 

ACCURACY 



Not applicable. 

RESTRICTIONS 

Scale Factor N 

-129<N*C128 

Entry 

FIX 

Loading 



This subroutine locally references storage words and constants located 
in the "MATH POOL" module, and must therefore be loaded in the same 
2k block as the pool. 

Other Routines 



None 

Space Used 

39 words 

Timing ( in machine cycles) 

Minimum 29 
Maximum 51 
Average 45 
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LABEL: FAD, FSB, FNRM 

AUTHOR: FACQ 

SOURCE: SYM I Assembly Language 

OBJECT: Relocatable 



PURPOSE 



FAD, FSB: To add or subtract two mid-precision floating point 
numbers and leave the normalized mid-precision sum or difference 
in the software registers MNT1, MNT2, MNT3. 

FNRM: To normalize a floating point number set in the software 
registers MNT1, MNT2, MNT3. 

USAGE 



Calling Sequence 

FAD, FSB: 

L-l SMB FAD (FSB) 

L JSX FAD (FSB) 

L+l DATA FARG 

L+2 Return 

FNRM 

L-l SMB FNRM 

L JSX FNRM 

L+l Return 

Argument Description 

AH three routines use the Floating Point Register as one argument. 
FAD and FSB need a search argument, FARG. 

Storage Requirements 

External storage in RET 3, TMP2, TMP3, TMP4, OVFL, and the 
Floating Register MNT1, MNT2, MNT3. 
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METHOD 

The mantissa of the lesser argument is shifted to the right, by a number 
of bits equal to the difference of the two exponents, before algebraic 
summation or subtraction with the mantissa of the other argument. 
The exponent of the greater argument is given to the sum or difference. 
It is incremented or decremented upon normalization of the resulting 
mantissa on bit 1 as the first significant bit. 



ERROR CONDITIONS 

An overflow or an underflow gives an exponent off by +_256 and causes 
the flag word "OVFL" to be set to non-zero. No error message 
is given. 

ACCURACY 

30 bits 

The shifted arguments is not rounded off before summation. 

RESTRICTIONS 

Entries 



FAD, FSB, FNRM 
Other Routines 
DAD, DSUB, 
External Constants 



BO, Bl, DO, Dl, D255, M8R 








Space U sed 








149 words 








Timing (in cycles) 


Average 


Minimum 


Maximum 


FAD 


120 


107 


208 


FSB 


120 


107 


208 


FNRM 


50 


18 


119 



391090D 



RAYTHEON 



700 PROGRAMMING SYSTEMS 



MP FLOATING ADD, SUBTRACT, NORM. 



QUALITY SOFTWARE 



APPENDIX A 



ASSEMBLY LISTING 



of 



MP FLOATING ADD, SUBTRACT, NORM. 



Drawing No. 
391090 (Revision C) 



ID Code 



BRD 



OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 
Cy OCOOOOOOOOOOCOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOCOOCOOOOOO 

(j iriiiriaciriKiririiiiriririaiiririiiicotirairirarirairctiriiririririririiciitiriririictiriro: 

-< ODdi£EODODXaDflDODODODCD£riCDaDCDOD£3DaDODXCDaDEDaDaDIXjniaD(liaDXCDQDlX. XCDCECD32crjXa3ODfXmCDaDGriCOa0CraD 
CL 



to 
en 



CO 






cr 

2- 



0: 






to a 
lu x 



a: 



3: 



or uj z 



t- I- => 

z — >- 



z 

o 



nr 
a. 



X 

n 
to 

CI 








>~ 


* 








* 






11/ 


X 


UJ 






* 




_l 




U 


* 








• 






X 


a; 


a: 






* 




_l 




< 


* 








* 






LU 


XI 








• 




<f 




x 


* 








• 


>- 




x a. 


XI 






• 




-J 




X 1- 


* 








• 


a: 




o 




:> 






• 








-r cc 


* 








* 


t— 




xi 


o 


<t 






• 




D 




Z 3 


• 








» 


z 




a 


1— 


LO 






* 




l- 




U- 1/! 


• 








* 


LU 














* 








- 


* 








* 
















* 








W - 


* 








* 


1 














* 








to c 


V 








* 
















* 








u. a 


* 








» 


LU 














* 






I 


- «i 


* 






X 


• 


Hj 








fO CM 




* 




<_: I 


t— 


a 


* 




o 


3 


• 


■-. 






W 


*~ 


»— 


X 


* 




CD t- 


•a 


« t 


* 




■< 


to 


• 


_! 






♦ 


X. 


-^ 


a: 


* 




</> c 


X 


x 


* 

* 
4 




o 


o 


* 
* 
* 
* 


X 

a: 

ID 


(#> 


w 


«■» 


or 


X 


z 


* 
* 
* 
* 


tn 


u. CD 


*" 


xi x 


* 




X 


X 


• 


Z 


D 


LO 


a. 


X 


* 


a. 


» 


z> 


"* X 


_J 


»~ 


* 


CO 


i/i 


to 


* 




O 


X 


X 


»- 


c 


X 


• 


o 


a x 


-D 


_J C3 

1- 


* 
» 
• 
• 
• 




-> 


-> 


* 
* 
• 
* 
* 


CD 

■9 


XI 


a 


-> 


en 


_l 


-» 


• 
• 
* 
* 
• 


XI 


_i -t 




C 


» 


z 






« o 














* 








_1 


* 


ID O 


u 


* 


_l X 












* 








u. 


* 


O 




X 

en 


* 
* 


U_ 


IX 
Z 












* 
* 


X 
LO 






* 


* 


• 


U. 


u. 


* 


• 


Lt~ 












• 


u 







o a: 






O UJ 


<t 




i- 


to 


c 


o z 


(/I 


-< 


►- or o 


■— • 


c 


o z 


t- 




-IHO 


z 


_i 


juju 


< 


-I 


<tuj 

LJ LO 


X 


LJ 


JJ 


XI 




1- > 1- 


> 


O 


XI « LU 


■* 


t~ 


to (/> o 


to 



LU 

z 
t- c 
u a 
«— x 
x xt 
to 



r o 

or z 

XI XI 



I u. 
u u. 



LU C 
XI X 
tO L. 



ra 



»-< CM O 

a. a. t- 



iu- uarcrHi— rsji— x 

» ♦ • 



x 

3 X 

to r> 
</i 

i- cr y- 
kDU.1 

— ■ u. — <d 

I T U. 

to - to 

a. 
c x o a. 

KUJt-X 
1X1 

x <- x 

ct to cr a 

UJ H JJZ 
t- >- CM 

Oill-Ui 

z XI to 1/1 
CM ¥ W 3 



I— _• U. »- ■« 
U. « I Z - 

lO U LO O X OL 



X 

to 

c 



X 

o: i- 

LU Z 

►- Z> 

o 

tv O 

D 



or — 
a x 

o to 



II u 

> UJ 

■« X 

to u 



www 



JJ 

z 
3 



X 

LU 



a U. CM U. c« u. >o 

X -OX-I-JII- 

I— r-*toxtoxwtox 



z>i *x«< < * * x *xxa.xaxxxa.xx75xi>CLT0'Via-'j^ 

ac i-i-c:crji-D»-E3-<xcxo»-c:x»-<xx_ir_jxxx 

Xl_l tOtO_l_ltO_lt/»JtOtO~>_l~>_ILO_ltJ'/JL>Cl _ >_l~>_10 _ >-^ 



o 

* in 



u 

X 

to 



X 

to 



3W.'M«)*JA-0M0»OH^'0tm)N»>OrtM'0*JNONtll>3HM"0*J>« r vdJ>aH.M , 0«- 
CV^)ClO*MCOrtHHr*HTHTHrlT4HW(Mryfy[MM\ICV(V(yKIIOIOK)IOrK)WIOW^^flV'fTf'rV»^i\ir>JMJ\ 



Lx. U- 






T 


u. u. 


rv 




i-4 


-4 


o 


U. Ul. 






CL 


u u. 


-» 




O 


O 


o 


r» ^ 


C\i 




a 


'^ ^n. 


CD 


r^. 


o 


o 




-3 O 


o 


in 


o 


n ^> 


O 


o 

o 


o 







rw cm 


•r> 


o 


«-t 


o n> 


^1 


o 


I> 


T-* 


o -o 


u. U. 


r^ 


r-j 


^r 


Ll. u. 


pv 


r^ 


r-* 


<f 


o o 


J.. -»- 


o 


O 


n 


.i. LJL. 


^ 


3 


"3 


ZD 


C3 O 


^^ *^- 


o 


T» 


o 


hw f^ 


o 


o 


CJ 


a 


o o 


CM "VI 


o 


-r> 


w 


O CO 


^ 


o 


Tl 


■^ 


C5 O 



•OnTO»-IU.(MU.U- o 



"v ^r x o *-» o 

r4 ■* »-H O iH sO 
O O O 3 O O 



CM 



r\i 



.M 



O OOWCMCMOfO 

Or>-r-lrHOT-#1>OT-iT-*000-r4CDO*-»OfO O O O 

rv>00 »NrON,t>llOWO »H0> 'COOO 30r)D WOO t-iQ 

•OfOrlLMixU O O N * I CD*-i O O U. O O »f O * U. Lv tTiO 
* 33Dx 3 j. J. 3rHW^-W3r-t«Or-| J )_^ J1 WtM \J M ^J 1 M 'O 



CD f-i 

— o 



c c: c; c- cd 

Cxi rr> ^ s\ o 

o o o o o 

O C CD CD O 

o c o o o 



CCCOOOOOO' 



CDCC'CCl c:ocdocdcocdoo 



NOC O < H (J CT T u. O H M « ^ '^ C N CC O tf £C» U n H 1 U. C H C»l V J 'J 

.DO "3 ^OOOOOi-IH^rHr-iWr-tWtHr-ti-IWf-IWWvH'M'M'M.MAI 

OO O. CDOCiC^CDOCDCCDOCDOCDC'OOCDCOCOOOOwCO 

OO O OCDCDCDOCDCDCDCDOOOOCDCDOCDOCDOCDOCDCDCDCDO 



X 

■< 

X. 



coc»oHCMio»in>orvaoc»oHCMW*in<>r^a>o>OHCM*3«in.or-*a>c>OT-«CMfO«in>o>x» 

ooooooooooooooooooooooooooooooooooooooooo 

n ooooooooooooooooooooooooooooooooooooooooo 

LU QDQQQQQOOQQQQOaQQQCIOQaQClDQaDQaQQOaQQOaCiaQ 

ca KiirirKitinractitirirititaitaiaairncatirEctKiraitiriticiEirirKKa 
« oiiiioDaicDiiiaDiDajoDCDaiaiaioDflDODODCDOBOBODODGDCDajmajaDaDODODaBasoDODnDaoaDCDCD 

a. 



o o o 

O .-I <r< 
O O O 

Q o a 

ocaa: 
cc CD ao 



cm !*i <r in o f» 
o o o o o o 



co a» o 
o o «-t 



OOOOODOOO 



O Q O O. O, O, 
ITZZXIEII 
CD (D CD 33 CO CD 



a o. a 
or or or 

GO 3D CO 



CO 



Q 
UJ 



OO 



cm 

o> 



o z 

►- 111 

x 

£ UJ 
cc _» 
tu a. 

*~ x 

LU O 
> 
— CO 



cr> 

ai z 
z ~ 





CD ►- 




z 




O LU 




►- X 




LU 




X -1 




a: a. 




LU X 




1- o 




o 




a 


JJ 


ai co 


:> 


i*- — 


o 


U. CM 


CO 


—^ 


•« 


2 O 




CO t- 


h- 




UU 


lu a 


C/l 


:> in 




— cc 


I- 


>- © 


z 


< >- 


13 


CD CO 


o 


.u lu 


CJ 


z cc 


• 


* 



cc 

LU 



3C 



X 

o 



CO 




• 


z> 




* 


to 


a 


* 


a 


Li; 


* 


CO 


X 


• 


or co 


•— 


» 


O LU 


u. 


• 


cc 




* 


Q O. 


3t UJ 


» 


•« O 


G CO 


» 


O ■« 


_l 


» 




u. z 


* 


u. »- 


X •< 


• 


D Z 


Ul u 


* 


lU 


:> 


• 


- X 


O 1 


* 


X 3 




• 


O CD 


>- to 


* 


□ X 


Z LU 


* 


•< ■« 


■« >■ 


* 





a 








cc 






* 


D 






• 


X 






* 

» 


I 






• 


cs 






* 


n-« 






* 


i in 




a 


* 


*r4 




a; 


• 


z * 




o 


* 


— * 




3t 


• 


LU CM 


O 




• 


r> d 


CC 


C2 


« 


_i or lu 


ai 


Z 


• 


< m> 


■VI 


CM 


• 


>• ti — 






* 


t- 


C3 


Q- 


• 


JJ cc t 


cc 


3 


• 


►-co 


c; 




* 


Okili 


i 


LU 


* 


_l z 




-> 


• 


o *T. 


e'- 


O 


• 


co cj or 


en 


X 


* 


30 LU O 


X 




* 


•< X u. 


— • 


i 


• 


o 


jt. 




* 


1- Q 




CO 


* 


LU O Z 


to 


O LU 


* 


C3 »- < 


— • 


Z V 



iH CM T 

>- 1-0. 

U. U.I 

CO U>*~ 



cm a. a. 

I HI X 

*-i m a ►— *-* »- o < 



u. 

CM CO 



K> z 

a. t- 

X u. 

t- CM CO 



►- a. a. 

DI»M- 



Ok 

X 



a x 

x — 

i-l O (- u. 



.H "5 

X I- 

ct z 
z X 



fn 



« CM 



CM CM 

XI- t- ►- h- 

az oz o z z 

z x 33 x a x x 



««t-X»-C>00«XX3»- _1 O CC CC ■« X X 

cjcocjco_i_i_»coq->i/>(/></»_jcococo~ _ > 



XLOa.oa.xx*-<_i*x ox 
►-xxoxK-Ok-accv-wi ZX 

COQ - X">CO_ILO_ICOCO _ >aC/>"> 



O" 

z 



X 

or 
z 



IT) 

X 
CO 



rti * 

•-. * 

_l » 

-<c ♦ 

X • 

cc » 

o * 

z * 



xa.x;oaa-oa."U3. * o -• x x * 

■«XOXDXZX-«ZOZQ;CI-»- 

coT-ia-rtOcoTc/jTj^o _i co co 



CO CO 



ot-trMrt^t^-CN 



lnl^l^lnlC^•oO'0^o<l•0C'C•0'0^^^^^^^^^^«!OO» 1 <' ,1 '' f <<]l,J(O< '' ( '' 0>0 ' t> ' o ' <M><> ' J " H ^ ^1H 



c_> 

3: 

»— 

3j 

r> 
to 



a 

i 

■3 



*o irnori o u. u, o qcm jj u. uu ao o> o a ho a 

K> (OWOO lOUit ^ *0*O fOCMrOFOCMOfO OO f^ 

O OOOO i-»orvrvHOOO CMC3C3CMOCHOOOOOt-IO-0 C3 

OO OO OOO OJO 

■<JO*OOt-«H«-« 000"00.-MCM«-t OO OOOOOHOOi-100«0 

HH a)LTl <0030»»- in < C3«> 

Or001*>>30000H3Df s -OCOC3000-^0 0«-l-«rH'OCKr^rOOf^CMfOOW 

or«.oo>33CiWOHou-u..-toococMacMCMaju.aja3ci<oai~<i-ioujoCD 

•00»O.HOOHO'Oj.j.'<>>O^I^J— »0>0'00'OCM'O v >^I3'00000<"^ 
rtOrHOO»C030XlO"^r^<O>Oa>fOOJ>OOOC3OiJ0O<00OOXIO 

o^o'OOaoo 1 »oc>T-c"D( s *ocoo'^>c30T-i4>c>f-i-«t«-<-o^»r^co^o'^ru , ocDW 



Lt-U- 33 CM <J(L.1>^")H 

^u ''O o in ou. * l ^ir 

orxi-io o oo^of^oo 

O OOOO 

fMOO Oi-l-lOCJOOOOOO'Z! 

AC' XI «-l ft: '^0 

ot-io o <ooHo»-«aoaio » on 



OlLlvrll c;OCMO< in Lv O u. W <-< 

^i^- JL o'0«H<>onou.^.*.nn 

aoor^xio.HJOOxioo-vo'^oo 

3H»0<O^rir3H»AlU*0N 



< 



a 

X 



CD oocc ooooooc^oocoo CO oooocc-oooocogoc: 

IflflNOCKltOOIllUOHWIOTIftOMOCXOUQlllli.OriWIKlB'O 
pa^J^ICM.MrMruiMCMrNirvi o.•0^0"0''O^O p/ 3'0'0■0•O v 3'0'0'0■0 , * ^ "*" *»" , »" , r''" 

oooocooocooooocoocrccoooooooooooooo 
oooooooooooooooooooooooooooooooooo 



oooeoooccococcoc! 

MtH><Iuadlli.CrllM-0*in* 

caooo^^oociocroc: c: ooc 

0OOOOC3OOO00C3O0OO 



I 
I- 

X 



#»♦#*» 



* OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

uj aoaoQQQaoQQQoaooaQQQOQCiQOOQQOODaQOQQOaaQaQaQooaaQaaaQ 

S SaiiriratrirairaiocirEiiitirirairaiirKiitiicirirotiritirairiraotitirocirirQCiretitiriririririra: 

■« ajaiascDajODmcDCDaiaJcnajajmoDaaimmajODaJODflDaDajaitDaiasaiajmajaitEiDODmmtEmaJajmasaDODaiODCEsn 

Q. 



OJ 

en 



UJ 

to 

UJ 

or 



<o 


i— 






ar 


z 






ID 


UJ 






rw 


z 








o 


r- 




a 


Q- 


•— « 




rr 


X 


X 




»D 


UJ 




UJ 


~i 




►- 


W 




1 


en 


~ 


D 




or 


_I 


Z 


D 


■— • 


•< 


O 


a: 


u. 


t- X 


O 


OJ 




jj i 


JJ 


"U 


* 


m D 


\n 




CJ 


z 




_l 


LU 


_> 


en 


O JI 


_t D 



— • Z ■« O 



o 






UJ 


or 






z 


UJ 






o 


ru 






a. 




O 




X 


UJ 


tr 




UJ 


> 


o 






t—# 


d* 




*- 


C3 






z o 




ar 




UJ z 


t 


UJ 




X — 




I 




UJ 1— 


3 


CJ 




CCUI 


(D 


•— 




<_> — o 


-I 


I 




LUX J 


L*. 






a to u. 


ac 


1— 




or 


jj 


1*. 


OJ 


i a. jj 


a 


m~ 


z «1 


I UJ o 


2 


X 


O U O III z 


Z) 


en 


a > 


Z ■* O 



X 


> 


CO 


o 




CD 


O 


■« 


1— 






r— 


< 


UJ 


tn 


tn 


tn 




*— i 


»— 


t- 


z 


z 


z> 


•< 


o 


X 


CJ 




• 



ej 



• 


z 




z 


• 


UJ 




1- C3 


* 


X 




«-« •-» 


• 1— 


UJ 




CD CO 


» I 


-1 






* C3 


Ol 




►- UJ 


• •— 


X 




z or 


• or 


o 




•* o 


* 


to 




o ^- 


* rl 






— • tn 


* 


en 




U. JJ 


• ►- 


— 




— tr 


* U. 


o 




z 


• — 


X 




C3 • 


» I 


•— 




— Z 


• in 






tn cs 


* 


£L 




•-» 


• i 


UJ 




i- en 


* 


UJ 




CO 


• jj 


■xi 




O j_ 


* -at 




>- 


X D 


• y> 




I 




* in 




3T 


»- 1— 


* — • 

* i- 




<* 
o 


JJ 3 



2 
< 
X 



ro nj 


t-OO 


x i— 


— • ►- X 


DC UJ 


X2CC 


z to *-t 


UJ X z 



»- x w — • i— »— 

X «H Z X UJ X X 



UJAOCOOOOCnlO CM 

XQIO>-»-»-x»- ►- 

trz-zzzorz z 

THZ3XXXXZX.-1X' 



z 

X 



Z UJ 
HICt 



ev 

X 



c z 



^txa._*a.QLXxa.ixinQ.xa, xjanoiU'Jxiiixji^KJ * x a. 
<xx_><xox<xqxxwx ,-_i.-«xxxx_iD<-3»-o_>o_ii-xar»-ox 

Kmi/i»njT«iujaTTTQui»i»nQ">TJ<»ia»iJ«iJi»»iuioiojT 



ixminaaxo<iin<i 
o-«xxaxoocrorr^x-«t 
jim-^mjaitootootn 



• t 



x 

rt 

ID 



CM 

X 

<r 



ro 

2 

or 

z 



at 



< X X 

a. z z 



o 

x 
ar 



x 
or 



x 
ar 

z 



* u 

* X 

* UJ 

* > o 

* OX 

* — 

* » u. 



to t> o »-i t\j k> •» in-or*ooo>o«-ie\if) »»i«M<)»odNK)»i(i«M»<> o»Hc\iwvijt.«o.^«oc>o.HC\iro«io<orvtot> o 



C_> 

■a 

ar 
h- 
.11 
3 



l^Q 303033 C3j N U. CD t-l JJ CO T rv U. O * Ift ■© lf\ WCOrl 

OOW OOO OU-C3^0 OW o*-IOOC30CaOOOWO'3CD HOO o 

o o ooo oooro o 

OOOWWOOO»-««-IO OOOIAOWt-IO oo ooooorooioo«-ooc>«-i 

no ■<«> Drf in o<toir\ •© •ato»-i< 

O r<T-IOOWO>r-IOOO OrttMr-l-O 000»-<0»-IWC3<0 1( > OC> OOOOrx oor^O> r4 



<J -*■ 00 •* CM rv 

rv go 4 in ti\ r^- 

o o»-lo O ^-IOO 

o o o ^ o o 

Ot-IO OODCONOOff rl 

CO V ^ O O T-l CO 

t> Or-IO-<0<>OOOI>- OO 




<roTrwcco*- K 'r*-»f\»^<=o 

Nriao*3fltHMflS*rt 



ll NiO»<II!(JCaili.OrlWIO»ifl«N«)»<0)OClUU.Ort««ftfl'ON«0.<£CO 
CL O COOOOOOOOOOOC30Ct30GOOOOOOOOOaoOOCOOOOO 

oooooooooooooooooooooooooooooooooooooo 



c o o c o o o 



c; C3 G o o 



DLULOWNIO ^ l^. * N CO 

s N V O O « O 33 JO OB 

ocooooc ooc^oo 



O O O O O C? CD 



o o o o o 



tr\ 



OODCIOOOOOOOOOOOOO 



in Qoooooooooooooaoo 

en irirzirzEEiEirzKirKiriritza 

■«* COOSCBCOCOaOCQCDCDCDGDCOGDajCCCOCO 

a 



to 






5) 



O *0 < 

o o o 






z 
cd 



aj 


HI 


* 


>• 


I 


« 


(D 


►- 


• 
• 


X. 


o 


* 


L> 


•— 


• 


a. 




• I 


I 


r* 


* X 


o 




* z 




t- 


• u_ 




u. 


» * 




•— 


• co 




n 


* to 




(/) 


• u. 



u 

CO 

o 



c\i ai 



o 

o 



P3 Z O O > (— 

►- ui i— ►- D — • 

■** Z Z Z »< Z -X Z — • 

co x c x: o i: o rajortik 

CL »0 

X » 

IJJ * 

CO 3 ICHIIIXISKJI 

3*-l-00>-_»-««/Ji: CC t~ 51 

uu :> 

r — 



►- x » o 



►- z 

Z Ul 



X 




I_) 




z ui 


ru 


— X 


h- 


— • 


LU 


* u. 


ts> 



CD 

Ul o 
Z K> 



Or 

D 
Z 



■TV 
CO 



HtMWVIfi-ONCO^OHWW^lft'CN 

o ■© 'O >o "G o *o *o *o r^ *«■ *^ ^ ""^ n t** ^ 



CO --> 

o o 



ro cd irv 

COK) O 

o o o 



rv in <t 

o oa 



^i -cm 

•O ON 



o -o i^ 

U"\ IT 4f\ 

o OO 



o o o o 

CODHK) 

^ co ir\ in 
o o o o 

o o o o 



C_) 

cr 



CD 



U.Q HH1D U. CO 

U. fv r*- CO CD U. ^ 

rvo oooo rs o 

o o 
oo ooo ooo 

•O 3D 

co n to < n o o rv h 



•o CO 

«> 00 

^ o o 



o oo oooooooooo 



oooooooooooooooo oooo 



Soooooooooooaoooooooooooooooooooo 

000000000000000000000000000=100000 



C3 
z 



< 

CD 



U.O t-I W CO O O U. CO 

tA_N NDXI 33iL^» 

f^o ooo^OJOr^-o 

aas *> -« "^ o o r\i w 



CO OOOOCDOC 

O "* HODUIUOtH 

OO OOGOOCTO 



«-t >£ CO 
o X) D 

ooo 
o r» w 



CM ~> 'J' 
C* Co C» 

ooo 



-r i _l CD 1- OiCO. £ U>UJO CM to UOlXrimlOTlfi 

i jj33 -aaxxxxBJdo-u- >r t £ ? ? ■ - * z £ ^ " 

COrl<<<lOCrlX<<»-<-Z«K-*J 
B 3Q U U D3aaQila.U.xl».*A* a 3T X x: 



za:cra:.i:ccct;a:cca: 

IT S: Z! Z: Z Z Z Z Z <» Z 



o c 



OCOOOOCOO 



OOO 



O O O ^ CT 



o o o o o o o 



oxvo»»oWf0ij~-ooa>r^3joooo*Q 

OaDCOOOOOCDaOOOGOGOOOOO'OaC- 

oo oooo ooo 

000000030000000000000 



■04*ON<l»i>^ , 00 
O CD G O C O O ococ 

o o 

OOOOOOOOOOO 



Ul 

cc 
I 

X 



X X 

til Ui 



I- ►- ►- I— CO 
X X X X — ■ 

Ul Ul Ul til —I 



CC CD 


•— •— fc- 


t~ K- 


•— • ■— • 


XXX 


X X 


_l _l 


Ul Ul Ul 


Ul Ul 



o 

a. 



v> 

< 
a. 



CO 



CM 

o 



O 



a 



cr 
o 



CD 



O 



00 Hi 

o o 



«T CM O 
» P) CM 
o o c 



o 

a: 



oooooooooooooooooo 

id » » o « <s«o«aioiouiooaia 
oooooooooooooooooo 
:dooooooooooooooooo 



CJ 



CD 
2- 



Q- 



o coru<zx,-i<\)t-T-icv)»o«-ic\)tO'»cr 
•o<>->-'->-i-t-<-j.itj.^a.xxa.a 

CM -UjaiU.U.U.U-U.IXTIIIXSZ 



o o 



oooooooooo 



tM'O Dr»uiDiovuH»ifi »r 

««aixtH<)n>o»)HNai<iitooai« 
coir* oooooooooo*r»-i»too 
o o o o o 

OOOOOOOOOOOOOOOOOO 



X X X X 

tit 11) ID LU 





□ 




CD 




:e 


in 


>- 


cr 


u» o 


c 


in 


cr 




IT 


w 


LU 


a 




cr r* 


o 


« r* 


z 


u w 



